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Claims 1 1-13 and 21 are canceled. Claims 2-4, 10, 19, 22, 25, 26, and 29 have 
been amended The application now includes claims 1-10, 14-20. and 22-29. 

Claim 2 was objected to as not further limiting claim 1 . Claim 2 has been 
amended to require m + n - 10. Similarly, claim 3 has been amended to require ro a n 
ranges Com 1 0 to 30. Support lor these amendments can be found in paragraph [0025] of 
the printed application where it is noted thai m and n each preferably range from 5 to 
about 15. 

Claims 11-13 were canceled thereby making moot the rejection lodged under 35 
U.S.C. 1 12, second paragraph. 

Claim 19 is amended to include the same chemical structure as claim L This 
amendment addresses the objection lodged under 35 C.I R l.?5c In addition this 
amendment addresses the rejection lodged under 35 U.S.C. 112, second paragraph, in that 
h. now depends from claim 10 and references the reacting step instead of using the 
'donned by" language. 

The invention k directed to forming thermally and hydrolyiicaiiy stable, flexible 
polymer exchange membranes (Pi Ms) with low meihanol permeability and high proton 
conductivity, and producing these PI M- in an. economical!) feasible mannei (see 
n,« wmplw ;«} qnj .OiPOj, ji {*50|, [ui:*i;. | ><VC , and [omv oi the pnnied application) 
Ihe dev. ul ed PI \U Ivnc . luci opnolw s mvm Jul is Hum mated and a lipophilic 
segment that is sulfonated (see paragraph [0015] of the pri nted application (see also 
paragraph [0012} winch corresponds; to claims 8 and 9)), Claims 4 has been amended to 
require that the hydrophobic an i is fluorin < md th hah hop hi I i mem i 
sulfonated. This requirement is also spec! tied in independent claims Kg 22. and 26. 
Further, the independent claims require that the hydrophobic segmem contain a 
fluormated aromatic. This !s shown in tire mulfibioek polymer of claims 1 and 19, and in 
i u exemplar -to v * i n oui gnrm « 2- _ . - 1 g ' e oi apphcanou) 
I uithermore, pai sapn «U2 sp.<. stall r< > 1 mmutu n< >> \ ci 1 \ 

u'vd'Kuan m i ih m n , to n t i 1 0 urn. toward fl nulcip 
aromatic substitution reaction. The materials contemplated by this invention also have a 
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co-coT.Uin.uous morphology of hydrophiiic and hydrophobic segments. As explained in 
paragraph [0023] this means ihat the hydrophobic segments microphase separate (i.e., 
organize) tram the hydrophiiic segments. This makes the materials well, suited for PEMs 
used in fuel ceils (see also paragraphs [0026] and [0028]). Claims 4, 10 and 22 recite this 
feature. 

Claims 4-7, 9-16, 1 8, 22, and 23 have been rejected as being anticipated by U.S. 
Patent Publication 2002/0091 225 to McGrath. This rejection is traversed in view of the 
amendment above, 

A text .search of McGrath will demonstrate thai while the concept of hydrophiiic 
sulfonate groups in the polymer is discussed, nowhere is there any teaching or suggestion 
of having hydrophobic blocks or regions in McGrath. Furthermore, independent churns 4, 
10, and 22 require a fl uormated hydrophic segment or block to he present in combination 
with she sulfonated hydnmhau segment or block and Mci irath complete!} lacks this 
feature. As such, no chums are anticipated by McGrath. 

Furthermore, it is noted that paragraph [0084] of McGrath refers to the humidity 
used when the materia! is analyzed with atomic force microscopy (e.g , rh - 35%). This 
lias nothing to do with the mean humidity of the polymer. 

hi addition, with respect to paragraphs [0015] and [0016] of McGrath where one 
of the Z substitutions is identified as possibly including a fluormated methyl, it is noted 
that the independent claims of the present invention .require a fluormated aromatic which 
is not shown in McGrath. 

Finally, claim 4 requires that the copolymer have a co-continuous morphology of 
hydrophobic and hydrophiiic segments. As McGrath lacks any teaching of hydrophobic 
blocks mixed with hydrophiiic blocks, McGrath also lacks the co-continuous morphology 
requirement of claim 4 wherein fluormated hydrophobic segments and sulfonated 
hydrophiiic segments are together in a co-continuous morphology. 

Claims 1-3 have been rejected as being obvious over McGrath in view of U.S. 
Patent 5,976,418 to Fuller. This rejection is traversed. 

As is recognized m the office action, McGrath wholly lacks the perfluorinated 
hydrophobic blocks or segments. Fuller does not make up for this deficiency as 
suggested m the office action ( ioiun.m 36 oi Fuller on!) shows a poiyarlyene eilhei 
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ketone which includes a .fluorinated species, Fuller has no showing of a multibiock 
copolymer with b lie species. Thus, it is n«npt> me >rreci to 

conclude thai one of ordinary skill in the art would mix and match chemicals from 
McGrath. and Fuller to come up with the claimed invention. In short, McGrath teaches a 
pcF ne wind u cl nk\ a o v <m ! ibe di Gmmmd c u f a iu ink nil m efoismg this 
in combination with a hydrophobic block or segment (much less a fluorinated 
hydrophobic block), and Fuller teaches a polymer thai is peril oorinaied and has no 
teaching of having a perfiourmated segment in combination with another segment that is 
not peril uo.rinated (much less a hydrophobic segment or segment dun is sulfonated). 
Note that both moieties of the column 36 polymers of Fuller are Ouorrnated). What is 
missing from the prior art is that having hydrophobic and hydrophiiic segments in a 
multibiock polymer can have advantages in for PEMs. Further, what is missing from the 
pnor art is having a fluorinated hydrophobic block in a multibiock copolymer together 
with a hydrophiiic block. Claim i also sets forth a specific fluorinated hydrophobic 
block and a specific sulfonated hydrophiiic block, and only the applicant put these blocks 
together to make the claimed invention. Therefore, none of the claims would be obvious 
over any combination of McGrath and Fuller. 

Claims 8, 17, 20, 24, 25, 28 and 2b were rejected as being obvious over a 
combination o McGrath and 'WO 2 B 030289 fo Jacob} Fhis rejection is traversed 

As noted with respect to claim 4, McGrath wholly omits having a hydrophobic 
segment, and particularly a fluorinated hydrophobic segment, in combination with a 
sulfonated segment, in addition, McGrath also lacks the co-continuous morphology 
requirement of claim 4 wherein lluorinated hydrophobic segments and sulfonated 
hydrophiiic segments are together in a. co-continuous morphology. Finally, McGrath 
omits a fluorinated aromatic as pari of the fluorinated hydrophobic block (while 
pafa.napb-. plOfo'j amGfOlo In \e luen nkctdmO im nm< o !u si t- pas-, pertain 
to the Z moiety between the phenyls and McGrath does not show the aromatic being 
fluorinated). 

Jacoby does not make tip for the deficiencies of McGrath. in particular, with 
m p< . toelau G>fhwoh preieremed m the office act m, u J noted ih it du^ mil 
relates to a particular segment B (i e . it does not pertain to having a perfluorinated 
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hydrophobic -.• > i. it ti it us part of a multi block with another segment (e.g.. a sulfonated 
, irop ne-ni) Moreen eg claim 3 specifically references a periiuoro alky! 

sulfone acid or a periiuoro alky! carbonic acid process (among other processes). Thus, 
claim 3 does not teacl com i 1 \ tide egmenfs sod 

does not teach having a co-continuous morphology requirement of claim 4 wherein 
iluorhiated hydrophobic segments and sulfonated hydrophilic segments are together in a 
co-continuous morphology. Further, Jacohy does not teach a tluormated aromatic as part 
of the (iuormated hydrophobic segment, much less the use of a fiuorinatated aromatic 
segment in combination with a hydrophilic segment for a sulfonated hydrophilic segment 
As such, no combination of Jacobs- and McGrath would make any of the claims obvious 
to one of ordinary skill m the art. 

Claim 21 has been rejected as being obvious over a combination of McGrath in 
view of U.S. Patent 4,638.039 to Pereec, This refection is moot in view of the 
cancelation; however, the applicant retains the right to pursue tins claim or a substantially 
similar claim in a continuing application as the references do not show a step growth 
procedure for forming a PBM. 

Claims 26 and 27 have been rejected as being obvious over McGrath in view of 
the Encyclopedia Brittanica entry for hie! cells. This rejection is traversed in view of the 
amendments above. 

Claim 26 requires that the fuel ceil include a rmrlfiblock copolymer with at least 
one tluormated hydrophobic segment that includes a fluonnated aromatic and at least one 

ilfomUcd sd?opl ! m < > s ^ nl n ! i' , Mi ! drmfnd h the 

Office Action, McGrath does not show- a perfluonnated hydrophobic segment. Further, a 
text scan reveals McGrath does not describe a hydrophobic segment mixed with a 
hydrophilic segment. Further still, McGrath does not show a fluonnated aromatic (the 
pas^aeo m pan tupfo ooiv uat mm J ] do not rGmh ifummateo luauatal 
McGrath does not describe a coeonOnuous morphology. The Encyclopedia Brinamca 
lacks each and every one of the deficiencies of McGrath. Therefore, no combination of 
the two references would make the claimed invention obvious to one of ordinary skill in 
the an, 
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[? ^ ie % of he fo < \ ii i i on hi 

reconsidered, that claims 1-10, 14-20, and 22-29 be allowed, and die application be 
i - u h> oose 

Should the Examiner find the application to be other than in condition for 
allowance, the Examiner is requested to contact the undersigned at the local telephone 
number listed below to discuss any other changes deemed necessary in a telephonic or 
personal interview. 

A provisional petition is hereby inade for any extension of tone necessary for the 

^ i >! ( " i. 1( JO Ml O f- C i 1 5 ' l > < "C \ ICCn Ci 

reo ' a n \ i j ^ C < t\x < re < a an\ o\ one i no o! >o to 

\U s c->u) hs i)epON>t \ceoum c o ? 41 
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